Simple calibration of TIR field depth using the supercoiling response of DNA.
The combination of single-molecule fluorescence and nanomanipulation techniques into a single experimental platform enables one to carry out correlative analysis of the composition and the activity of complex, multicomponent molecular systems. Here we describe implementation and calibration of such a combined system allowing simultaneous single-molecule force spectroscopy and fluorescence imaging of proteins acting on the DNA using magnetic trapping coupled with fluorescence excitation based on a Total Internal Reflection (TIR), or evanescent, field. We propose a simple and robust in situ method for calibration of the TIR field depth against the mechanical properties of nanomanipulated DNA, and which is made possible by the fact that the magnetic bead used to trap and nanomanipulate DNA and measure its conformation also exhibits autofluorescence in the TIR field. Indeed, the fact that the bead size is on the 1-micron scale does not preclude sensitive probing of an intensity field which decays exponentially on the 0.1micron-scale. We demonstrate the usefulness of this approach by mapping out TIR field depth as a function of the angle of incidence of the illuminating laser at the glass-water interface and showing that one recovers the expected theoretical relationship between field depth and angle of incidence.